Mutant CD4 molecules with improved binding to HIV envelope protein gp120 selected by phage display.
Phage-display methodology has been used to select variant CD4 proteins exhibiting increased binding to the surface envelope glycoprotein, gp120, of Human Immunodeficiency Virus Type-1. To facilitate the selection, a library of mutant CD4 proteins was constructed by cloning a PCR-generated error prone population of the first two domains of CD4 into the phagemid expression vector pHEN1. Phage displaying CD4 in functional form were confirmed by Western blot with CD4-specific antibody and by phage ELISA on immobilized gp120. Biopanning of CD4 phage on immobilized gp120 followed by individual characterization identified five clones with increased binding to gp120. All of the selected variants had one or two amino acid substitutions within the V1 domain of CD4, notably at positions 15, 27, 30, 50, and 66 located in the strands surrounding the main binding loop. Variants which exhibited increased binding to recombinant gp120 in vitro were also shown to have an increased capacity for virus neutralization broadly in line with their in vitro binding activity.